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(54) DISPLAY DEVICE FOR COINCIDENCE OF EYES OF PHOTOGRAPHED HUMAN FIGURE 

(57)Abstract: 

PURPOSE: To provide a display device for coincidence 
of eyes of photographed human figures to secure the 
coincidence between the eyes of a photographed human 
figure and those of a counter human figure. 
CONSTITUTION: A photographing subject human figure 
31 is photographed by the visible and infrared rays 
around the face of the figure 31, and the contours of 
eyelids of the figure 31 are extracted out of a visible ray 
photographed image formed on an image sensor by an 
eyelid contour/eye tail-eye detecting part 19. At the 
same time, the positions of pupils are extracted out of 
an infrared ray photographed image formed on an image 
sensor 10 by a pupil coordinate detecting part 17. Then 
the three- dimensional models of eyeballs of the figure 
31 are generated based on the eyelid contours, the pupil 
positions, and the distance from the figure 31. Meanwhile 
the offset rotational angle covering the pupil positions 
through the center of the eyelid contours is detected 
based on the eyelid contours and the pupil positions. 
This detected rotational angle is given to the eyeballs of the three-dimensional model. Then the 
three-dimensional model pupil parts, the iris parts, and the scaler a parts of the eyeballs are 
produced in the computer graphics by an image synthesization processing part 21 and then 
synthesized with replacement of the images formed in the eyelid contour parts of the visible ray 
photographed image. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] A photography means to photo the face of the person for photography, and a pupil 
extract means to extract the location of the pupil of the person concerned from the photography 
image photoed with this photography means, An eyelid profile extract means to search for the 
surroundings of the pupil of the person concerned from the photography image photoed with said 
photography means, and to extract the profile of an eyelid, A generation means to generate the 
eyeball model of the person concerned based on said extracted pupil location and the profile of 
an eyelid, An offset angle-of-rotation detection means to detect the offset angle of rotation to 
the core of the profile of the eyelid extracted from the pupil location extracted with said pupil 
extract means with said eyelid profile extract means, An offset angle-of-rotation operation 
means to give the offset angle of rotation detected with this offset angle-of-rotation detection 
means to said eyeball model, The pupil section of an eyeball model which was able to give offset 
rotation with this offset angle-of-rotation operation means is created by the computer graphic. 
The look coincidence display of the photography person characterized by having an image 
configuration means to replace with the image in the profile of the eyelid of the photography 
image photoed with said photography means, and to compound. 

[Claim 2] The near-infrared Mitsuteru gunner stage which irradiates near-infrared light towards a 
person's face which should be photoed from near the optical axis of the camera lens turned 
focusing on the face of the person for photography, A light centering on a person's face which 
carried out incidence to said camera lens is divided into the light and near-infrared light The 
optical system with same location and magnitude of each image which carries out image 
formation like, The light photography means formed in the light image formation side, and the 
near-infrared light photography means formed in the near-infrared light image formation side, 
The focus / a range measurement means to measure the distance to the person for photography 
while detecting dotage of the near-infrared light photography image photoed with this near- 
infrared light photography means and performing a focus, A pupil extract means to extract the 
location of a person's pupil from said near-infrared light photography image, An eyelid profile 
extract means to search for the surroundings of a pupil out of the light photography image 
photoed with said light photography means, and to extract the profile of an eyelid, A three 
dimensional object model generation means to generate the three dimensional object model of a 
person's eyeball based on the distance to the profile, pupil location, and person of said eyelid, An 
offset angle-of-rotation detection means to detect the offset angle of rotation from this pupil 
location to the core of the profile of an eyelid based on the profile and pupil location of said 
eyelid, An offset angle-of-rotation operation means to give this offset angle of rotation to the 
eyeball of said three dimensional object model, The pupil section of the three dimensional object 
model of an eyeball which was able to give offset rotation with this offset angle-of-rotation 
operation means, the iris section and sclera — the look coincidence display of the photography 
person characterized by having an image configuration means to create the section by the 
computer graphic, to replace with the image in the profile of the eyelid of said light photography 
image, and to compound. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the look coincidence display of the photography 
person who a persons look photoed in bidirectional image communication system, such as a TV 
phone, is made in agreement with a partner's look, and displays it. 
[0002] 

[Description of the Prior Art] In bidirectional image pick-up communication system, such as a TV 
phone, it is required to raise presence, and, for that, it is important to indicate a partner's face 
by the display so that a mutual look may be in agreement. However, in the communication 
system which transmits the conventional video signal, it is in a difficult situation to make this 
look in agreement. 

[0003] Hereafter, the conventional method is explained with reference to drawin g 5 . In this 
drawing, in the situation that the user 101 is facing the display 100 with which the partner of a 
TV phone is displayed, a camera is installed, as usually shown in 102 on a display 100. Therefore, 
a user's face will be photoed from the direction where it is not from the direction which is 
looking at the partner, and include angles differed for a while. In this case, although the user is 
looking at the face of the partner in a display 100, a users face image transmitted becomes what 
turned to the bottom a little. Therefore, a look cannot be made in agreement but sense of 
incongruity is produced. 

[0004] The method using a half mirror as an approach of solving this is proposed. That is, in 
drawing 5 R> 5 mentioned above, a half mirror 103 is installed in front of a display 100 at the 
include angle of about 45 degrees, and a camera is installed in the include angle of 45 degrees to 
a mirror 103 like 104. Thereby, since a camera 104 can photo a user from the direction which the 
user is looking at, i.e., near the center of the display screen, look coincidence is possible for it 
once. 
[0005] 

[Problem(s) to be Solved by the Invention] There are some problems [ like ] shown below by the 
approach mentioned above. 

[0006] First, since a half mirror exists [ 1st ] between the display screen and a user, the space 
of this side important for a user is not used effectively. Moreover, a contaminant arrives at a half 
mirror, the display screen sees and there is also a problem of becoming hot 
[0007] Moreover, as a user shows [ 2nd ] drawing 6 , when it is in the location from which it 
separated from the center of a drawing, look coincidence may not be able to be performed in the 
same reason as the case of the camera 102 shown in drawing 5 . Such a problem becomes large 
with enlargement of a screen. 

[0008] The intellectual coding communication mode is examined as an attempt which solves 
fundamentally a problem which was mentioned above. This method analyzes the image photoed 
with the camera 102, extracts and recognizes each part of faces, such as an eye, opening, and a 
lug, transmits that description information, makes the three-dimension model of a face from the 
other party based on this, and generates the image seen from the free direction by the computer 
graphic (it is hereafter called CG for short). However, although considered a future ideal gestalt, 



there is difficulty in a feature extraction, generation by CG of the expression of a face, etc., and 
near future-implementation cannot be desired. 

[0009] This invention was made in view of the above, and the place made into the purpose is to 
offer the look coincidence display of the photography person who a person's photoed look is 
made in agreement with a partner's look, and displays it 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the look 
coincidence display of the photography person of invention of this application 1st A photography 
means to photo the face of the person for photography, and a pupil extract means to extract the 
location of the pupil of the person concerned from the photography image photoed with this 
photography means, An eyelid profile extract means to search for the surroundings of the pupil 
of the person concerned from the photography image photoed with said photography means, and 
to extract the profile of an eyelid, A generation means to generate the eyeball model of the 
person concerned based on said extracted pupil location and the profile of an eyelid, An offset 
angle-of-rotation detection means to detect the offset angle of rotation to the core of the 
profile of the eyelid extracted from the pupil location extracted with said pupil extract means 
with said eyelid profile extract means, An offset angle-of-rotation operation means to give the 
offset angle of rotation detected with this offset angle-of-rotation detection means to said 
eyeball model, The pupil section of an eyeball model which was able to give offset rotation with 
this offset angle-of-rotation operation means is created by the computer graphic, and let it be a 
summary to have an image configuration means to replace with the image in the profile of the 
eyelid of the photography image photoed with said photography means, and to compound. 
[0011] Moreover, the near-infrared Mitsuteru gunner stage which irradiates near-infrared light 
towards the face of the person who should photo the 2nd invention from near the optical axis of 
the camera lens turned focusing on the face of the person for photography, A light centering on 
a person's face which carried out incidence to said camera lens is divided into the light and 
near-infrared light. The optical system with same location and magnitude of each image which 
carries out image formation like, The light photography means formed in the light image formation 
side, and the near-infrared light photography means formed in the near-infrared light image 
formation side, The focus / a range measurement means to measure the distance to the person 
for photography while detecting dotage of the near-infrared light photography image photoed 
with this near-infrared light photography means and performing a focus, A pupil extract means to 
extract the location of a person's pupil from said near-infrared light photography image, An 
eyelid profile extract means to search for the surroundings of a pupil out of the light photography 
image photoed with said light photography means, and to extract the profile of an eyelid, A three 
dimensional object model generation means to generate the three dimensional object model of a 
person's eyeball based on the distance to the profile, pupil location, and person of said eyelid, An 
offset angle-of-rotation detection means to detect the offset angle of rotation from this pupil 
location to the core of the profile of an eyelid based on the profile and pupil location of said 
eyelid, An offset angle-of-rotation operation means to give this offset angle of rotation to the 
eyeball of said three dimensional object model, the pupil section of the three dimensional object 
model of an eyeball which was able to give offset rotation with this offset angle-of-rotation 
operation means, the iris section, and sclera — the section is created by the computer graphic 
and let it be a summary to have an image configuration means to replace with the image in the 
profile of the eyelid of said light photography image, and to compound. 
[0012] 

[Function] In the look coincidence display of the photography person of invention of this 
application 1st, the location of the pupil of the person concerned and the profile of an eyelid are 
extracted from the photography image which photoed the face of the person for photography 
with the photography means first, and was photoed with this photography means, respectively. 
Next, while generating the eyeball model of the person concerned based on this extracted pupil 
location and the profile of an eyelid Detect the offset angle of rotation from a pupil location to 
the core of the profile of an eyelid, and an offset angle of rotation is given to said eyeball model. 
Furthermore, the pupil section of an eyeball model etc. is created by the computer graphic, and 



the image which replaced the image in the profile of the eyelid of the photography image photoed 
with said photography means, and was in agreement with a partner's look in a person's photoed 
look is compounded. 

[0013] moreover, in the look coincidence display of the photography person of the 2nd invention 
A photograph is taken by the light and near-infrared light focusing on the face of the person for 
photography. While extracting the profile of a person's eyelid from a light photography image, 
extracting the location of a pupil from a near-infrared light photography image and generating the 
three dimensional object model of a person's eyeball from the distance to the profile, pupil 
location, and person of said eyelid Based on the profile and pupil location of said eyelid, the 
offset angle of rotation from a pupil location to the core of the profile of an eyelid is detected, 
this offset angle of rotation — the eyeball of said three dimensional object model — giving — 
the three dimensional object model pupil section of an eyeball, the iris section, and sclera — the 
section is created by the computer graphic, the image in the profile of the eyelid of a light 
photography image is replaced, and the image which was in agreement with a partner s look in a 
person's photoed look is compounded. 
[0014] 

[Example] Hereafter, the example of this invention is explained using a drawing. 
[0015] Drawi ng 1 is the block diagram of the look coincidence display of the photography person 
concerning one example of this invention. In this drawing, a broken line surrounds and shows 
person photography equipment 1. 

[0016] The nonreflective coat glass 6 with which this person photography equipment 1 is formed 
in the front face of the camera lens (system) 2 and this camera lens 2, The small reflecting 
mirror 5 prepared in the front center section of this nonreflective coat glass 6, The near-infrared 
transparency visible cutoff filter 4 with which penetrate the near-infrared light contained in the 
light source light of the light source 3 which illuminates the photography person 31 through this 
small reflecting mirror 5, and this light source 3 and small reflecting mirror 5 which it is enough 
for and is irradiated from the light source 3, intercept the light, and it is made only for near- 
infrared light to irradiate the photography person 31, The near-infrared reflective visible 
transparency filter 7 penetrated in the two-dimensional color image-sensors 1 1 direction which 
mentions the light later while reflecting in the half mirror 8 direction which is in the tooth-back 
side of said camera lens 2, and mentions near-infrared light later, The half mirror 8 which **** 
near-infrared light reflected with this near-infrared reflective visible transparency filter 7 to a 
line sensor 9 and the two-dimensional image sensors 10, The line sensor 9 which detects the 
photography person's 31 pupil image from the near-infrared light reflected by this half mirror 8, 
The two-dimensional image sensors 10 which detect the photography person's 31 near-infrared 
light figure from the near-infrared light which penetrated said half mirror 8, While detecting the 
focus condition of said camera lens 2 from the pupil image of the eye of the right and left 
detected with the two-dimensional color image sensors 1 1 which form the photography person's 
31 two-dimensional color image 12 from the light which carried out said near-infrared reflective 
visible transparency filter 7 in transparency, and said line sensor 9 It consists of a lens focal 
driving gear 14 which the camera lens 2 is driven [ driving gear ] and makes it focus based on 
the output signal of this detection result and the lens movement magnitude test section 15 
mentioned later. 

[0017] Moreover, the output image 12 is a person image formed with the color image sensors 11, 
and the output image 13 is a person image formed with image sensors 10. 
[0018] Furthermore, the image data of image sensors 10 is outputted to the pupil coordinate 
detecting element 1 7 among the image data picturized and outputted with person photography 
equipment 1, and the image data of the color image sensors 11 is outputted to an eyelid profile 
extract / eye contemptuous glance former detecting element 19. Said pupil coordinate detecting 
element 1 7 detects a pupil location with a coordinate, and an eyelid profile extract / eye 
contemptuous glance former detecting element 1 9 extracts the profile of an eye, and detects an 
outer canthus and eyes from this extracted image. 

[0019] The pupil spatial position detecting element 18 detects the spatial position of a pupil from 
the pupil position coordinate detected by said pupil coordinate detecting element 1 7. The 



distance detecting element 16 detects the distance from the camera lens 2 to [ from the spatial 
position of the pupil detected by said pupil spatial position detecting element 18 ] a person's 31 
pupil. The lens movement magnitude test section 15 measures the movement magnitude of the 
camera lens 2 based on the distance detected by the distance detecting element 16. 
[0020] Moreover, the detection data of the above-mentioned eyelid profile extract / eye 
contemptuous glance former detecting element 19 are outputted to partial image generation / 
variant part 20 of an eye, and the image composition processing section 21. Partial image 
generation / variant part 20 of an eye correct the image 22 of the eye of the output image 12 
based on the output data of the pupil spatial position detecting element 18, and the eyelid profile 
extract / eye contemptuous glance former detecting element 19, and generates an image 23. 
The image composition processing section 21 carries out synthetic processing of the image data 
of a generating [ by the part of the eye of the image data of the above-mentioned eyelid profile 
extract / eye contemptuous glance former detecting element 19 ]-by partial image generation / 
variant part 20 of eye eye. 

[0021] Next, an operation of this example is explained with reference to drawing 1 thru/or 
drawing 3 . 

[0022] Person photography equipment 1 is a configuration which separates and photos near- 
infrared light and the light. Here, photography of near-infrared light uses near-infrared lighting. 3 
is the halogen light source and is irradiated by the person 31 through the reflecting mirror 5 of 
the center of the near-infrared transparency visible cutoff filter 4 and a lens 2. Therefore, light is 
irradiated from near a lens optical axis. In this case, since a person's 31 fundus-reflex light is 
caught with a lens 2, a pupil is photoed brightly. The light which passed the lens 2 is separated 
into the light and near-infrared light by the near-infrared reflective visible transparency filter 7. 
As shown to the two-dimensional color image sensors 1 1 in 12, image formation of the light is 
carried out, and as shown to image sensors 10 in 13 through a half mirror 8, image formation of 
the near-infrared light is carried out. Moreover, a part of light which faces to a half mirror 8 is 
separated by the half mirror 8. Image formation of this light is carried out to a line sensor 9 
through an objective lens. Although a pupil image carries out image formation to two points in a 
line sensor 9, when the condition whose focus suited when this distance was short, and distance 
separate, it is in the condition in which it ****ed out of the focus. The lens focal driving gear 14 
carries out drive control of the lens 2 so that a focus may be doubled, so that this distance may 
approach that is,. Lens movement magnitude is measured by the lens movement magnitude test 
section 15 based on the output of the lens focal driving gear 14, and the distance from the 
camera lens 2 to a person's 31 pupil is detected by the distance detecting element 16. Moreover, 
the pupil location in the image of image sensors 10 is detected by the pupil coordinate detecting 
element 17. 

[0023] The pupil spatial position detecting element 18 detects the spatial position of a pupil 
based on the detection result of the distance detecting element 16 and the pupil coordinate 
detecting element 1 7. Moreover, an eyelid profile extract / eye contemptuous glance former 
detecting element 19 searches the surroundings of the pupil of the image of image sensors 1 1, 
extracts the profile of an eye, and detects an outer canthus and eyes. 

[0024] Next, how to carry out CG composition of the part of an eye is described using the result 

of an eyelid profile extract / eye contemptuous glance former detecting element 19, and the 

pupil spatial position detecting element 18. First, the 1st approach is explained. 

[0025] Some screens detected by the said eye contemptuous glance former detecting element 

19 are shown in 22. Since the location of a pupil is known in the profile of the eye shown by 22, 

the direction of an eye, i.e., an angle of rotation, is known on the basis of a face, since 

[ moreover, ] the spatial position of an eyeball is known — camera men's — 2, a person's 31 

eye, and the view location of the other party show the offset angle given to an eye. 

[0026] When the physical relationship of the eye of the camera lens 2 and a person 31 and the 

view of the other party is considered with reference to drawing 2 , the view of the other party 

which is a camera location required originally in order to aim at coincidence of a look, and the 

include angle with the actual camera lens 2 to make are phi. Then, what is necessary is to 

generate the image which only the include angle corresponding to phi made rotate the location of 



.an eye in an eyelid, and just to compound in a real image. Since the camera lens 2 is on a display 
33, 23 of drawing J corrects the eye image which is a downward glance to the image which has 
turned to the transverse plane. 

[0027] Moreover, drawing 3 shows the situation of correction when the camera lens 2 is formed 
beside the display screen. In drawing 2 , if a person 31 can be seen with a partner's view, it 
becomes like drawing 3 (a). However, if a photograph is taken with the actual camera lens 2, it 
will become the image of drawing 3 (b). If this is corrected by this technique, it will become 
drawing 3 (c). 

[0028] Next, the 2nd approach is explained. By the 1st approach mentioned above, although 
rotation of an eyeball can be found on the basis of a face, since it cannot be found in the system 
of coordinates showing the camera lens 2 or an indicating equipment 33, it is hard to apply the 
technique of CG by the perspective-projection conversion using the three-dimension model of 
an eyeball. So, by the 2nd approach, the three-dimension model of an eyeball is arranged to 
predetermined space, the image seen from a person s 31 view is created by CG, and a screen is 
compounded. It explains using drawing 4 . It is processing the near-infrared image of a camera, 
and this equipment extracts a pupil and a cornea reflected image, it is asking for these locations 
and detects a look in the system of coordinates which describe a display uniquely. Therefore, in 
drawin g 4 , the spatial position and angle of rotation of an eye are known on the basis of a 
display 33. Then, in the location of an actual eye, the three-dimension model of an eyeball is 
arranged, as shown in this drawing. Here, the view of the other party is detected similarly, CG 
generates the perspective-projection image to the display screen when seeing the three- 
dimension model of an eye from here, and this image is piled up on a real image. Thereby, an 
image like drayying 3 (c) is made. 

[0029] In addition, although omitted about the detection approach of a look, if the spatial position 
of the two focus in an eyeball is known, it can be found by count. Moreover, the three-dimension 
model of an eyeball can be prepared beforehand. 

[0030] An image like drawing 3 (c) is made in this invention. The image seen from the view of the 
other party is drawing 3 (a), and although there is a difference, drawing 3 (c) is the image of 
drawing 3 (b) by the conventional approach, and since coincidence of a look is achieved as 
compared with this, its presence improves sharply. 
[0031] 

[Effect of the Invention] As explained above, according to this invention, a photograph is taken 
by the light and near-infrared light focusing on the face of the person for photography. While 
extracting the profile of a person's eyelid from a light photography image, extracting the location 
of a pupil from a near-infrared light photography image and generating the three dimensional 
object model of a person's eyeball from the distance to the profile, pupil location, and person of 
said eyelid Based on the profile and pupil location of said eyelid, the offset angle of rotation from 
a pupil location to the core of the profile of an eyelid is detected, this offset angle of rotation — 
the eyeball of said three dimensional object model — giving — the three dimensional object 
model pupil section of an eyeball, the iris section, and sclera, since the section is created by the 
computer graphic and the image in the profile of the eyelid of a light photography image is 
replaced and compounded Even if it photos this person with a camera lens from a different 
location from the direction where the person for photography is looking at the partner in the TV 
phone etc. and this person's look is not in agreement with a partners look in fact Since this 
person's look and a partner's look can be made in agreement by carrying out offset angle-of- 
rotation rotation of the location of this person's pupil, and carrying out image composition, the 
presence in the bidirectional image communication link of a TV phone etc. can be raised sharply. 
[0032] Moreover, since near-infrared light and the light were used together, while being able to 
extract the location of a pupil easily, the profile of an eye etc. can be extracted at a high speed 
and improvement in the speed can also be attained for correction of only the part of an eye. In 
addition, the look coincidence indicating equipment of the photography person of this invention is 
widely applicable to a TV phone, a video conference system, the coordination activity system 
that used the image. 
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7- 1 0 3te*H/t4 5g©HttK:i8:H-f*. cti«:«fc 

a5OT©twwa*»6fijffl«*aK-r s c t jwt* s 

[0005] 

Ttc^r <fc 5^CK o*>©PfljlI*s*5. 
[ 0 0 0 6 ] mi K«Rffl|ffit|iJffl#4©niHC^ 

40 ©sra*j^tc^ton^i5. ^fc. 5 

[0007] sfc. mztcfijffl^aetc^-ri^K, 

^7 1 0 2©J§*4Bit;asr«tt-a*i'C*tti>c i 
c©«fcS&HHtt. llffi©^{k<cflJorAfif 

[0 00 8 ] ±i$L/c J; 5 ttWH*«*ft«:J»»-r*K 
*ibr. »iflW?#{bjiM*3C*««a*3#iri»i. c© 

£Sttt. 1 0 2f}lii$n/cil^?:^#fL/r, 

50 ib. □. Btttmcsw^taia-igiai/r. *©«« 
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(KIT. CGittf*-* - *) tc«fcoT£«RT*<> 
©?£>£. U&»Wr#/&. fl*©SfiJBS4**6ft.5 
&©©. #^ffl*ffl©*fllf©CG«cj:a£j^4*K:Ji 

i/ s j&j* 0 . 2** watiSRttSft tc 1 ». 

[0 00 9 ] **9Itt. JJEtClE#TttSft&fc©T\ 

tMuc-as-ttr«w-s-4JiiBA*©tMi-aafi^Sii 

*JMWSC4K*5. 

[0010] 

[wi**«fc"rsfc»©*a] ±iesw^^-r-sfc 

ft. *M* 1 ©*W©MIBA«J©t)WH3tSi3«Wi. 

ji^*tmA^©ii£Kifj-f i . c ©Ji^is 

■cafij 3 ft fc»83lflk*> 6 ^KA123©BI?L©{fiLg£S) tti 
? & tt?Ltt HI*© 4 . MeHH^&rJf 12 S ftfcftH* H 
^6^SA«l©B?L©|5Iij?:^LTS6©<SIP*Jfla 
"T 4 DMMWAffl#K 4 . Suietfl ffi $ ftfcWLffiBRC/IJt 
©ISWKS^t>TI!MA^©BK«*f : Jb££j£t-4£jj£ 

#a 4 . BiriBB?LJft mmsLTi a ffi $ n 4 e?i{4ga> 6 nr 

4. c©*7-fe» h@«ft*a*srtttasns*7-fe 

KJfe^ig i. c ©* 7 -fe 2» h leiKftjits^er-* 

HeHtefc-S-* e. ft/cBiEfc-t r ;b©BS?LHI£££ 3 > f ^ - 
* if 7 7 * v * fed: r> Tf&dE U . fflSBttg^gtr&Hg 3 

nfc^uiim©iis©^»i5rt©ii^ 4 Aftsw r^^-r * 

[0 0 1 1 ] ttc, *2©»3IItttUg***Att©a«if> 

^ * A«i©a«c fitf r JfisitfBfc *• jbm-*- 4 

4 . ituie* > v u >xtcAH u fcA^©a* 3m> 4 

Lfc3fc£T5^4ifi^J1#4K:#8iU &4©#©ft^ 

#a-^HK ofcjfii»^jawaii»©«w*«tta l . 

B«5*tf 5 4 4 fctcJIIBJtHA*!* -C©EI»*illS-r4 
tt.£SMi;/E*iH£?&4 . ttEiE#ttftJtl?aflt*>fe 
Att©«?L©i&H*fflfflr 4B?Lffllti*a4 . IWEPllft 
3l^*arttBbfcnIiailMKBMl©**6B?L©@ 

•j*s*Lrift©Kw*aui-rsifettii!affl*a4. Btr 
nm<omm, Baaa** j:cfA»s T©EE(*«:a^i>r 

AtlClg^OH^TC^^U^tfiKT-SZ^TC^r;^^ 

*a 4 . ttfaft©ttnfe £ wtattiitc at-5i j-cbmijl 

fiCB*6IIS©tBW©4 J '^iT©^7-fe ? hMt&PiiWiBl 
■TS*7-b9 HilEftttffi*S4. C©*7-te? h[5|$s 
ft?rBiFlB=:^7c*rJU©Ka<tc4x.'2.*7-fe7 hEUcft 



(3) »S8¥5-2 0 5 03 0 

h |5]$££4* ^ft/cBKJ$©=;£7t*T ^©HtiLSP. 
SB. $11815* a >t'*-£ 4/77 * ? J: -,TfPJ>5c 
b , mile njfft^fcjg &IH$©ld©t£$Prt ©B& 4 Aft 

T^fiW4H»«fiS#a44Wr4C 4*§8g4tS. 
[0 0 12] 

[ftffli ©»w©»KA«©twa-aa5^« 
•ctt. *rjii;«*Att©ii*aiK*a-cHUKL.. c© 

JMB^artWB 3 ft fcfflKHIfefr e>^«A«©B13l©fi 

■4tt©(t»**ti-€'ham-j-5. ^«c. c ©am s ft 

10 /cH?Lfil!RO*!§©$i?|5{ca-^l>r^KA%©BI»- : er 

^*4fisr54ft«:. Bi?L(4g*^ijs©tiiii5©*'i:>$r 

Kflit^HC^i. $f>(CBSm*TJb©Bl?LSP^?r3> 
fiPJ$ft/cJliiia»©^©fSIPrt©il^4 ?rAft}ftx. 

r. »Ko*kA«i©aia*ffl*©a««:-aLfciitf!* 

[ 0 0 1 3 ) *fc. J»2©|»§©»KA«I©9UIHK« 

jj^gru. JSU>Pt^A ! ^©IS ; &*^4LTpJ^4fi 
20 SSW^JCfcoTHRU BIt)WtilKll«*6A«l©lft 

©^IR^JftUiL, ffl*?f^}giJiS^P»Bl?L©{4g?Sr!fl 
tBU. Huie^©|gfI5. M?L(4§teJ:0'A ! ^^-C©SEgt^ 
6 A^©K9«©H^7c*r ^?r^-r £ 4 4 6 tc . gulfi 
K©Ih*15*5 J: C/S? L{fcg{c«-5l > T H?Lfig*> 6 Kt©IS 
fP©WSr-©^-7-by hHfsft^UiL. C©^7-b 
u» HHJKft?:HfifeH^7C*f r -'U©Bga<tC-^x.. Bsat©z 

7^ ?*«:J:-9TfPsRU pftl^JifJil»©te©fil*I5rt 
©iS^^Aft^^T. «KLA:A«©1ftK«4§^©t!UI 
30 (c-SLfclMjiSr^fiRbT^S. 
[00 14] 

[00151H1B, **W©— UttfflK^toilBRA 

[ooi6] c©A»aKiaiitt*^5u>x <*> 

24, C©*^7U>X'2©mjffl^we>ft-5.«S*t3 

40 SBK:^e)ft5^5*t«5 4. c®/im%mm5Zft 

brm^A^93 1 *JHe>Tj6W3 4. £©3^3 4/J^S 

s;t ft aw** jh o ?ita*«:aBf l r a*^-*© 
^* s }ika%3 i iisw-rsi^tcrsjfi^^finjta 

SW7v;i/d»4 4. StrlE*^7 U>X2©WEffl'J«:A-5 

rjfisi*n**aarr*^-7 5 9-8*iqitcsw-ri4 

jfi^fJ5WaJtliSji7 ^ 7 r£JW$ft/cfi^B££ 
50 7-/>-tr>-t9 4 2;XS-( , ^-^-fe>f-l OlCftftt Z 
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swfjit* 6JWBA» 3 1 (Dmimzm&t ? ^ > 

If 1 0 <b . iiufefi^SM nJtf i§jl7 ^ Jb £ 7 £ jliMfr 
Ofcp]»3te*&»I3A'Bj3 l©2y«c*5-«l 2£JfJ 
fiX-r52^7c*7--/>-^-fe>-!fl 1. semis? 

>-tz 9 -cttia $ nto£5&© a©m?i»*» e>ifie* * 

5 b >X 2 ©£J*K»*fcffl-r * C ©tftffitSftR 
cmiW*u>^»tt«!Ce»l 5©ffl*fi^(C»-^l» 10 

r * ^ 7 u >x 2 instil/ r^M-tt u»4 u >xgo£gg 
l&ISSl 4£*>6&S. 

[00 17] mantel 2«*-7-^^-y-b> 
l"CJ&«3ti*A«H*T*»). tttfjltol 3 B-f.x 

-y-fe>if i or»jaEsn4A»«-c**. 
[ooi8]$ 6(c, A4Mti?£a i -cjf&sftHtfj;? 

aai?uaiaH*ta»i 7jcib*3*i. ^ich^-a m-i? 

■i2^V 1 1 ©B*? 5 - *»Mtf 9MfltfJ/gRg?ci*lttg|S 
1 9tcHtfj;?ft&. ftBEWl&fllttttiSl 7ttB?LttS 20 
*ffi«r«HH-5fe©-C. ISttiVttU/SKgTctttlttlS 

cfa7c*i*uirsfc©r*4. 

[0019] ■7L&mttM*mgs 1 8 (tmeKTuaswA 

MSB 1 7 -c^ffl $ nfca?Lfsg)S» bmn<D£jm&M 

*tttH"T*«>©-C*S. KIIH&fcHSPl 6tt. BUieffl?L^ 

Nftstttusi 8-cttastifcit?L©siaifii[a*>6. * 

*>©-?:-$,£„ u>xsaw»uE6Bi 5». Etttttbasi 
6-c^m$nfcffigt«:a-?i>r*y7U>X2©^afi 30 

£#JS?S&©-e£>.5. 

[ 0 0 2 0 ] £ fc. Bua©B^H5}ftHJ/gKS7C^tBSI5 

1 9©^af r -^«a©gP7>ii^fiX/g:»gi52oso' 

Bflt-^fiKABSiap 2 1 fctitfji**i£. K©»»BHH4fiS/ 

SE»fiB2 0 iro&mttottuai 1 8 i^fgiptmtb/B 

KBTC^tiigPl 9©ffi^r-£&cg^t,>Ttfi;friIHfU 2 
©S©Si$2 2£fgjELTiiH§i2 3££j&-rsfc©-c* 
&. j®^fiXM®ii2 its. Baffi©daisiPjanj/sKe 

TC^tHSB 1 9©iI&T-£©@©g|5#K§g©g|5#iIH££ 
&/&%&2 0 ■C^fiX$n/c©@©li#.r-f 40 
il? •*>*>©?**. 

[ 0 0 2 1 ] &{C. M 1 71MH 3 *#flBLT*»M!|© 

[0022] Awmiemm. i b. imwtt pi»3fe*» 

»or9K-rsateRr*s. tec. ifijS^l*©aK 

B. J5^.raW*fflt»S„ 3B^u-7-'>7c^r-, S^l- 
SiinJMK^ -f;b*4iU>X2©4i&©JgUiS5£ 

ttifi*&JBIJ3*iS. C©«£. A«3 1©I»JK5»# 
*JU>X2«criS*6ti*/c«>. ItfLBqg ft 50 
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i. U>X2*jffii(,fc#B. ifijfcflSWnJSiaa? * 
^*7K<fcoT^^4i^Mc«:$MIISftS. "FIHtc 
B2^7C*7--0-y-fe>-!fl l (c 1 2T/tVTJ:5CC 
ISfcU ifi^7cB^-^ 5 5-8^r/rLT-ry-^42 
>1H OKI 3-CSv-rj:5{CjS«f4. *fc. 
7-8CC|ai*>^7£©-SW*. ^-7 5-7-8T*#gt2ft 
S. C ©7feB^ U > X5r/M/ T v 9 
T3. 7-/>-tr>-9-9TB, a?LM2*KSir^ 
C©ffiftWIt,»Jl£. Jg£#£o/cttSl EHUfiVt 

ft/cn^. *tL6#«i*fcttMrc*s. c©reifcMfi-5< 

J:^(c. S<fc 5 tc. U>Xgy£gg 

Ijjgg 1 4 B U > X 2 £!88&iW8p-r 5 „ U > XJ£ 1) 
mm 1 4©tB^5rS«: ^>X9WOmMt» 1 5 Jci-^T 
U > X»ttft&9K£ 3 ft. SEK^ffiSP 1 6 £ <fc o T * M 
5U>X2*»6A»3 l©«7l*T?©S«#ttffl3*l 

*. *fc, a?LHS^tBSPi 7tc«t-,T-Y>-y-fe>^ 

1 0©n§t>fi©a?Lti^tttti3ftS. 

[002 3] Sigf&fflSP 1 6 £tt?L&«t£ffl§P 1 7©t* 

Hi*sm?:»tca?L2rBi{4s:^aigi5 1 8 »n?L©siBiffia 
fcfcffl-ra. Kt^Atb/sKgTcttHjsi 9B 

^y-y-te>tM l©H»©B?L©@»)%«*Lr. Sg 
©^fi5*JfiffiU. SR. g7C*^HJ-r-5 0 
[ 0 0 2 4 ] ^IfPfflttJ/gKeTC^tiigP 1 9 i 
K?l£fliHiB$tiigin S©!***^^. IgCDSP^^r C 

[0025] mil2SKg7C^Hi§P 1 9 T'^ffl UfciiDi© 
-SP^ 2 2 (t^-f „ 2 2 -Cwl/fcBg©lftlP©*t?tt?L© 
fig*^*»5©-C. i®^Sfi4br. IS©^F[dJ. -3*0 
iIIEft*J7>*»S. S/c, KS«©SPa(4S*^*i5/c8&. 
*^5^>X2. A«531 ©Bg. tB^ffiiJ©m*fig^ % 

[0026] H2£#flgU *^7l/>X2. A^3 1 
©BS> tB#il©ajS©tiltKI***il*4. !Ii^©-gc 
*0 S tclb tt#3fc#gfr * ^ 7 {igT' $> 4 tB^W©tH * 
i, *IS©*^5U>X2<b©!5:-rftgB*-r*4. •?■ 
cr, B6©*rK©fi@**K*fj£r5ftSfc-W[5ies 

i*tcm&*£j8.L, mm»^ss.ttiitj:^. si©2 

3B*^5U>X2j&J^$IS3 SOitC^Sfcis&CC, 
TS«:&-3TOSIgiH££, iES«:lDlUTC>41i«(C<g 
EU/ci©-c*?,„ 

[00 2 7 ] H3B. «*HaB©l»«:*^5U> 

x 2 j^aw 6 n tcm^mjEom^^ l tc t©T* 

5. E2ccfeiir. ffl^©m.*r<S(cA ! a3 l^isc 
i^?>i, S3 (a) ©«t5«:«:4. UBS 
©#>5U>X2Tlff(?-r-Si. S3 (b) ©ffl^{C& 

a„ cn***ffir«E-r4<b. 03 (c) (c«t*. 

[00 2 8] JH2©5Erffi«:ot»T|liwrs. Jbit 

t/c0i©^iartt. Bi»©@e^n^a*siL,r5)?f • 

7 U>X2 Sfc«»7n^g3 3 «jirffitt% 
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fifi^(c<fcacG©#£ttaiso«:<i,\ *cr. $ 
2 ©^arti. Bg«© 3#s*7^£M/E©£Ptgccg2g 
l . Aft 3 i ©&* *» 6 £-CG -Cf^fiE l tbs 

(cfc^T. II^SSg3 3£Si»KUTlE©£Pd!{iitfc 5 fc 
o*afsft^*-5„ ^cr. j||!S©lg©fig«:Bg^© 3 
''X7t*7 : )\>£Wim<D<i:ot l cffi&r2>. CCt, tB#iJ© 
8WS*IBiaitC LTttffl U C C*>6IR©3 &7c*^l/* 
jtfc i # ©Sb*x * y - > ^©StSJftiJfflilfe* c G (c <k 

C©H»£igIjei©±tcMta.& 1 , CtitCfc 

0. 03 (c) ©«t5*@i»*sr*5. 

[0 02 9 ] ^©tfctB^acc-^rra. ^b§t 

[0 03 0] ^Hj-cti. S3 ( c ) ©J: 5 &@HSJ#r 

ffi¥ffl©%£fr6IlfciB1RBia3 (a) 
S3 (c) ^3fe©^)S-C«. 0 3 

(b)0B*T*»). cniitij-r^i. «K©-S[3&S 

[003 1] 

u &mmsm»^miL<otiaii:mau nam 

©IfeSB. E?L<4gte«J:0'AftS-C©S§St^e)Aft©ig£l< 

©H^^f^^tfefiS-rstifeK:. mmonwej: 

fff3H^7c*7 r ;U©liac{c#ir. IgScO-EySc*?^ 
BftLSP. Sl^gp. ^MSR^r n > f » - * 9*7 v 4 v t> (c 
<fc TflEfiS U ^m#^iI®©l&©tg£|5fl©ia®£A 
ft&x.T£/i£b-Cl>5©-C. f-Ut'miS^tCteCi-CJiK 
»*A«#ffi**jm»S^£»tt4t4»*»6*y 5 * 
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* U>XT«Att*»SBU &A«©flUgtfH|g(ci2fB# 
©ffi^i— aOT&<rfe. KAft©Bffl?i©fi:^?:^7 

«©S«iffl#©tl8*-a3ttSC 4fc». 

[0032] *fc. jSS^#£nJ«#£*0HSTaJ:5 
KLfc©T\ B?L©fiUB4SaKlifcia-r4C 4*Jr#« 
iStc. IS©lnJP^tKafCffltBr'^. Bg©g|5#©#© 
10 4II©fc#Ki&iIftfcgJiRU#S. &*J. ^BJ©^iJ 
A&©8MSM&^§$att> f-Ut«B§. f-Hi#i-> 
A. W§t*Jiil»fcBHfl**/*?'AtiEtC|E< JfcffloJ 

[01] *«9i©-|l»«K:«*>5a»A«J©tMHR 

*n£tg©fl&3;0-C<fc5 o 

[02 ] 0 1 ©{M?Att©J^-S&^B(<:*stt&re 

[03 ] 13 1 ©JWKA»©a«HR«S^I««:*jW*^ 

20 Ji£B&?r7n-r0r£>5. 

[04] BH©»»A»©»B-aa5«BK:*»WSff 

[05] ae*©iwH*^-riH9iH"c*s. 
[06] f£^raa*5vriftwia-c*4. 

[8F*©KW] 

1 AftMi^g 

2 *^7l/>X 

4 ifi^Jf gjfi pJKSBf 7 w ;l> £ 

30 1 0 2^7C-Y^-y-fe>1f 

1 1 2#7C#7--^—>tz>17- 
1 4 U>X*£|g|iig8 

1 5 ^■mvatm&u 

1 6 mim$& 

1 7 B*?Lj^s^mjsp 

1 8 HTLISIBIfflBtttUW 

19 BtlSIP»m/@KB7C^ffig|5 

2 0 @©SP»iim4«/^f5g|5 




